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PREFACE

This report isbased on original data compiled for a study developed

by the Bureau of Educational Research and Service and by the Department of

Educational Administration ,tud Supervision ' the College of Education,

University of Tennessee, Knoxville through the Tennessee Research Coordinating

Unit for Vocational Education. Data were collected by the researchers from

records made available in the schools and school district central offices.

Analyses of data followed the basic pattern described in the approved

proposal. It is anticipated that the organization and presentation of the

information developed by the study will provide a usable base for planning

and projecting costs of operating programs and probable budget requirements

for new pragrams. Elements of high cost can also be identified as well as the

influence of salaries, administration, etc. on total cost of each program

area and some specific courses.

ii



PREFACE

TABLE OF CONTENTS

Page

ii

LIST OF TABLES

INTRODUCTION 1

PROBLEM 2

PURPOSE AND OBJECTIVES 2

SIGNIFICANCE OF THE STUDY 3

LIMITATIONS OF THE STUDY 4

DELIMITATIONS OF THE STUDY 4

DEFINITION OF TERMS 4

SELECTION OF SAMPLE 5

METHODS AND PROCEDURES 6

THE STUDY 8

STUDY FINDINGS. 10

Summary of Courses and Costs 10

Cost Comparisons 15

Direct Costs 20

Cost Projections 33

Program Costs Projected 37

SUMMARY AND CONCLUSIONS 37

Summary 37

Conclusions 40

RECOMMENDATION 41

iii



Page

APPENDICES 43

Appendix A 43

DIRECT COSTS 44

INDIRECT COSTS 45

Appendix B . 48

U.S.O.E. CODE NUMBERS FOR IDENTIFICATION AND
CLASSIFICATION OF VOCATIONAL COURSE OFFERINGS . . . . 49

Appendix C 57

DISTRICT LEVEL: Personnel/Enrollment Data --
Building & Site/Cost and Size 58

BUILDING LEVEL DATA FORM: OPERATIONS 59

VOCATIONAL COST ANALYSIS BREAKOUT CHART: SECTION I;
Administration (2100) -- Operation of Plant (2600) . 62

VOCATIONAL COST ANALYSIS BREAKOUT CHART: SECTION II;
Maintenance of Plant (2700) -- Clearing Accounts
(4100) 72

Appendix D 83

ALTERED FORMAT FOR PREPARATION OF COMPUTER ANALYSIS 84

VOCATIONAL COST ANALYSIS BREAKOUT CHART: SECTION I;
Administration (2100) -- Operation of Plant (2600) . 88

iv



LIST OF TABLES

Tab le Page

I. SUMMARY OF COURSES AND COSTS IN THE SAMPLE SCHOOLS; PER
PUPIL PER CONTACT HOUR 11

II. COST COMPARISON CHART FOR DELIVERY OF VOCATIONAL-
TECHNICAL EDUCATION; PER PUPIL PER CONTACT HOUR 16

III. COST OF VOCATIONAL PROGRAMS PER STUDENT CONTACT HOUR . . 21

IV. PROGRAM COST PROJECTIONS; PROJECTED COST BASED ON CURRENT
ENROLLMENT 35

V. PROGRAM COST PROJECTIONS BY SCHOOL BALED ON CURRENT AND
MAXIMUM ENROLLMENTS 38



INTRODUCTION

Recently there has been a phenomenal development and growth in the area

of vocational-technical education because of the growing recognition to develop

manpower training programs to meet the expanding needs of business and industry

in the United States. Thus, an increasing percentage of the nation's high school

students, older youth, and adults who may not have completed high school are

expected to enter these institutions in the future. Also, there are many high

school students with the ability to gain entry into higher education areas

who are turning toward vocational education because of real or imagined surplus

conditions in certain professions (e.g., teaching and engineering). The important

function of these institutions is to provide vocational-technical programs

leading directly to niployment. With this advent of. unprecedented expansion

in training program offerings, attention was directed toward the specific

costs of vocational-technical training programs. The development of a research

project was indicated.

The Cost Analysis Study of Secondary School Vocational-Technical Education

Programs was initiated by the Bureau of Educational Research and Service of

the University of Tennessee, Knoxville; it extended over a period of six months

(January 1 to June 30, 1973). This report is based on data and information

retrieved from the research project. The resultant findings should not be

construed as definite and exacting, but recognized as indicators of delivery

cost per contact hour for secondary school vocational-technical education in

the State of Tennessee.

1
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PROBLEM

One of the primary needs in the Tennessee public school system is

to determine present operational costs of vocational-technical education

programs on a per pupil basis. Another problem confronting vocational-

technical education planners is projecting program costs. The present

system of accounting being used by school districts lacks the following:

1) specific detailed costs by course offering;

2) the department and number of students for which the expenditures

were incurred.

Analysis of costs took place at an operational level where inference was

made from on-going data. The analysis of available data was used to

ascertain the unit cost of each vocational-technical program course or

category. In addition, an analysis of each factor that contributed to

this cost was made to determine relationships that might exist.

PURPOSE AND OBJECTIVES

The purpose of this study was to conduct a microanalysis of costs of

vocational-technical programs in selected high schools in the State of

Tennessee. Specifically, the purpose was to analyze a sample of present

courses in vocational-technical education programs and to determine whaL

the per pupil contact hour cost was for vocational-technical programs in

the State of Tennessee. Specific objectives of the project were:

1) To determine the per pupil contact hour cost for each vocational-



technical program category or course found within the selected sample,.,--,

2) To compute the existing or current cost of a vocational-

technical program.

3) To provide long-range costs for progran courses and categories.

SIGNIFICANCE OF THE STUDY

Ale findings of this study are expected to improve educational planning

in the State of Tennessee by establishing a cost index per program course

or category. This index should provide a basis for decisions regarding

allocation of time, money, and other scarce resources pertinent to the

operation of vocational-technical programs. Furtheimore, this microanalysis

study will furnish meaningful data to initiate cost/effectiveness analyses

for all vocational-technical programs. Hence, the educational planner will

have a set of new quantitatively-oriented alternatives for effective

futuristic decision making.

The rationale underlying the microanalysis of costs in this study is

expressed in the following basic assumption: Current unit cost per student

contact hour for a particular program course or category depends unon the

factors of enrollment, direct program costs (i.e., teacher salaries,

supplies, equipment, space), indirect ancillary services (i.e., administrative

costs, operat.;.on and maintenance of plant, non-instructional supplies, debt

service, fixed charges), and other indirect costs.



LIMITATIONS OF THE STUDY

The limitations inherent within this study were the sample size or

population used and the length of time available to complete the study.

DELIMITATIONS OF THE STUDY

Thig microanalysis study focused on monitoring time and cost of the

various activities associated with each vocational-technical course and

program category within a selected sample of six schools.

DEFINITION OF TERMS

1. Direct Costs - are those costs which contributed directly to a specific

program course or category and include the following basic areas of

expenditures: teacher salaries, equipment, materials, and space.

(For completed definition and procedure for allocation see Appendix A.)

2. Indirect Costs - all expenditures which relate indirectly to the operation

of vocational-technical education within the total educational

enterprise. These expenditures represent ancillary services,

administrative,services, fixed charges, debt services and other

expenditures necessary for the total operation of school systems.

(See Appendix A for complete categorization of indirect costs.)

3. Mean - cost that results by dividing total sample student contact hours

into the sum of the total sample costs. At times the mean may be

reflected as the composite of similar program categories and at
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other times may reflect only a single course.

4. Program Category - two or more similar vocational-technical program

courses as defined in Appendix B of U.S.O.E. vocational

classification.

SELECTION OF SAMPLE

The sample population of the project was comprised of six selected

secondary schools located in the State of Tennessee. The research team

selected the sample from the population of existing vocational-technical

educationp,ograms in Tennessee listed as having one or more vocational-

technical courses as part of the curriculum. Other related factors considered

in the selection of the schools were: (1) geographic location; (2) type of

school (i.e., comprehensive or vocational and/or rural or urban), and (3) the

number and variety of vocational-technical course offerings. The major

criterion involved selecting the smallest number of schools with the

largest cross section of representative vocational-technical course offerings.

The following schools were selected for the study:

1) Bradley High School (Cleveland, Tennessee)

2) Johnson City Vocational-Technical School (Johnson City, Tennessee)

3) Kirkman Technical High School (Chattanooga, Tennessee)

4) McGavock High School (Nashville, Tennessee)

5) Northside High School (Memphis, Tennessee)

6) Warren County High School (McMinnville, Tennessee)



METHODS AND PROCEDURES

The research team was comprised of two professors and four graduate

assistants from the University of Tennessee, Knoxville. Initially, areas

of responsibility for the team members were delineated. Financial data

regarding the cost of vocational-technical programs were collected at both

the central office and building levels. Other vital information collected

(per program course or category) included: number of teachers, complete

inventory of equipment and supplies, number of pupils participating in each

program course or category, and other pertinent data.

After the sample population was selected it was necessary to develop

instruments which could be utilized in the collection of needed data. (See

Appendix C ). The instruments used were adaptations of Classification of

Expenditure Accounts from the handbook of the procedures for Financial
1

Accounting for Local and State School Systems, Handbook II. The research

team, with the assistance of school staff personnel, used the instruments

to collect, transfer, and organize the data necessary for the study.

The expenditure data were listed in one of four categories: district

level, vocational education district level, building level or vocational

education building level. This format was dictated by the limited avenues

available for data collection. For example, often data on health service

expenditures were not available at the building level, and total health service

for the entire school system were recorded in the district level column. Once

the expenditures were recorded in the appropriate column, prorations of

expenditures were calculated on the basis of pupil enrollment figures, such

1 Paul L. Reason and Alpheus L. White, Financial Accounting for Local and
State SchoLl Systems: Standard Receipt and Expenditure Accounts. Washington, D.C.:
United States Government Printing Office, 1957.



as district level enrollment, and vocational education building level enrollment.

As far as possible the data were recorded in the column which most nearly

indicated the exact location of the expenditures.

After the data were collected from the representative sample, they

were prepared for computer analysis; this necessitated the alteration of the

original format. (See Appendix D for complete explanation and design of

alternate format.)

To determine the cost of educating a student in a specified vocational

program, the calculation of current unit cost per student contact hour for

each program was accomplished through the following steps:

1) A representative sample was selected from the population.

2) The selected sample of schools with vocational-technical education

programs in Tennessee was contacted and permission granted to

collect the data necessary for corpletion of the study.

3) Each selected school was visited to gather the following data:

a) Name, position and salary of each professional staff member

associated with the vocational-technical program.

b) A class schedule for the current school year amended to

provide the flat:IL, and numbers of each section taught, credit

and contact hour for each course, enrollment, and name of

instructor.

c) A copy of the master schedule describing each course and

curriculum offered.

d) A copy of the financial report for the fiscal period covered

with all expenditures for current operations allocated to

academic departments in so far as the records were available.



e) The number of full-time equivalent students enrolled in

each curriculum for the period covered.

4) Analysis of the data was made to determine:

a) Direct costs per student contact hour for each course;

b) Indirect costs per student contact hour for each course

without consideration of the value of site or location;

c) Indirect costs per student contact hour for each course

with consideration of the value of the site and location;

d) Total cost per stLdent contact hour for each course;

e) Total cost of educating a student in each course offered;

f) Projections of course and program costs in terms of existing

and maximum enrollments for a five year period based on an

inflationary change factor of five percent.

THE STUDY

It was recognized in the planning stages of the study that comparable

and useful data could best be obtained if they were collected in the schools

and the school districts by the same individuals, using a set of collection

instruments which had been designed to accomplish the transfer of needed

information from school records to forms which would make data computer

usable. Differences in school district record keeping contributed to the

need for such procedure because similar data were available from a variety of

sources and were housed at different locations.

Data collection instruments were developed by the researchers. The instruments

were pilot tested at the first school. Revision of the instruments was
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completed fr'lowing "first use." Changes were dictated by problems

encountered in "first use" and in organizing information for computer

utilization. A primary objective for the data collection process was to

gather all information that contributed in any way to delivery costs and

to the accurate allocation of such costs to the proper program category or

vocational course.

Any and all costs which contributed either directly or indirectly to

the contact hour delivery cost of each vocational course offered and taught

was recorded. Indirect costs were those associated with the school district

total operation and thus became constant for all courses identified with

a given school. Direct costs varied by specific course within a given

school and included costs directly identified with it.

The collected data were banked and the computer was programmed to

deliver student contact hour unit costs for the 58 different courses in

the six schools. The basic data were analyzed to show high, low and mean

cost by course, mean cost by program and cost categories, projected mean

cost based on current enrollments and projected mean cost based en capacity

enrollments. The data analyses were designed to provide useful comparative

and planning information and to minimize distortions associated with extremes

at either the high or low ends of the spectrum identified with the collected

data.

During the process of establishing pupil costs per contact hour in

each of the vocational courses and categories, cost information was collected

at both the district level and the local building level. The findings

of this study indicate many variations in unit costs among schools represented.
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In addition to this type of disparity, important cost variations were

found for program courses and categories within each school. The scope

of this study was primarily limited to determining contact cost per student

for each instructional hour, but in the process of establishing such

costs, other cost information such as cost of supplies, equipment, buildings,

site, and certain indirect costs were also identified. It is important for

planning and development that these incidental costs be given careful

consideration.

STUDY FINDINGS

Summary of Courses and Costs

All basic cost data are displayed in Table I. This composite

classifies the data by course and breaks it out as direct, indirect and total

costs and describes it further by, school and school system.

The six schools offered and taught 58 different courses in 109 separate

classes. The largest number of classes available in a single school was 26

and the smallest number in a school was found to be 12. No single course

was offered in all six schools; however, two courses were found in five of

the six schools, four courses in four of the six schools, 11 courses in three

of the six schools, nine in two of the six schools, and 32 courses were found

to be offered in only one school.

High costs were found to be associated with both course and school. For

example, total costs per pupil contact hour of $2.00 or more were found in

all but one of the schools and the same level of cost was found for eight

different classes. Total costs at the low end (less than $1.00 per pupil
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15

contact hour) were also found to be associated with both course and school.

All six schools were found to provide courses at or below this cost level.

This level of cost was found for 27 different courses. It was also interesting

to note that in two instances the same course was found to be both at the

high cost and low cost levels depending upon the school location.

Indirect costs were those costs associated with a specific school

district and ranged from a low of /8 cents in the district in which school

"E" was located to a high of 67 cents in he school district in which school

"B" was situated. Direct costs were those costs identified with a specific

course and ranged from a low of 22 cents for. Comprehensive Homemaking to a

high of $2.60 for General Office-Clerks. Cost differences can be seen to be

primarily related to direct costs.

Cost Comparisons

Cost comparisons for vocational-technical education as related to

pupil contact hours are shown in Table II. These costs are broken down to

reveal, by course, high direct and indirect costs, low direct and indirect

costs and means for both direct and indirect costs. Total costs at the high,

low and mean levels are also shown.

The high cost of $3.10 per pupil contact hour was found to be identified

with the course, General Office-Clerks, while the loT cost of 64 cents per

pupil contact hour was associated with Electrical Occupations,

Extremes in mean total cost were found to be represented at the high

end by Metalworking at $2.41 per student contact hour. The low end of the

continuum was found to be 44 cents and this was spent for each pupi2. contact

hour in the course, Small Engine Repair. It should be remembered that mean
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as used in this study resulted from all expenditures and student contact

hours in the study schools where the same course or program category was

found.

High mean direct costs were found for Metalworking at $2.11. Low mean

direct costs of 34 cents was found for the course, Programmers. High mean

indirect costs were found to be 67 cents and were associated with non-related

courses which ranged from Ornamental Horticulture to Aviation Occupations,

Others. Low mean indirect costs of 28 cents were found for seven courses, two

of which were in agriculture and the other five ranged from Child Development

to Woodworking, Other.

It was apparent that the use of means tempered both the highs and the

lows for direct, indirect and total costs. It was also apparent that

predictions of costs, using data from Table II, would be most accurate if

mean data were used.

Direct Costs

Direct costs were found, from data presented in Tables I and II, to

make up the major share of the total delivery cost of each course. Information

identified with teacher salaries, teaching space, teaching equipment and

teaching materials was collected as separate items. It was therefore possible

to organiza these data to show how each cost category related to total cost

of each program category or specific course. The costs shown here were

labeled as means and are functions of all costs identified directly with

courses and/or categories of courses, total contact hours per year and all

students enrolled in a course or category or courses. Detail of this data

organization is shown in Table III.



T
A
B
L
E

I
I

I

C
O
S
T
 
O
F
 
V
O
C
A
T
I
O
N
A
L
 
P
R
O
G
R
A
M
S
 
P
E
R
 
S
T
U
D
E
N
T
 
C
O
N
T
A
C
T
 
H
O
U
R

P
R
O
G
R
A
M

C
A
T
E
G
O
R
Y

O
R
 
C
O
U
R
S
E

C
O
S
T

C
A
T
E
G
O
R
Y

C
O
N
T
A
C
T
 
H
O
U
R
S

P
E
R
 
Y
E
A
R

N
O
.
 
O
F

S
T
U
D
E
N
T
S

T
O
T
A
L

C
O
S
T

U
N
I
T

C
O
S
T

A
G
R
I
C
U
L
T
U
R
E

I
N
D
I
R
E
C
T
 
C
O
S
T
S

1
1
0
2
5
0

4
9
1

4
4
6
4
5
.
4
9

0
.
4
0

0
1

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

1
1
0
2
5
0

4
9
1

5
5
4
8
4
.
9
9

0
.
5
0

S
P
A
C
E

1
1
0
2
5
0

4
9
1

5
3
4
1
.
8
2

0
.
0
5

E
Q
U
I
P
M
E
N
T

1
1
0
2
5
0

4
9
1

6
0
0
5
.
8
6

0
.
0
5

M
A
T
E
R
I
A
L
S

1
1
0
2
5
0

4
9
1

2
4
5
0
.
0
0

'

0
.
0
2

T
O
T
A
L

$
 
1
.
0
3

D
I
S
T
R
I
B
U
T
I
V
E
 
E
D
U
C
.

I
N
D
I
R
E
C
T
 
C
O
S
T
S

5
8
6
2
5

1
8
1

2
1
2
2
6
.
8
5

0
.
3
6

0
4

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

5
8
6
2
5

1
8
1

3
9
5
0
8
.
2
0

C
.
6
7

S
P
A
C
E

5
8
6
2
5

1
8
1

2
2
0
5
.
5
4
.

0
.
0
4

E
Q
U
I
P
M
E
N
T

5
8
6
2
5

1
8
1

8
5
8
.
0
2

0
.
0
1

M
A
T
E
R
I
A
L
S

5
8
6
2
5

1
8
1

1
0
5
0
.
0
0

0
.
0
2

T
O
T
A
L

$
 
1
.
1
1

H
E
A
L
T
H
 
O
C
C
U
P
A
T
I
O
N
S

'
I
N
D
I
R
E
C
T
 
C
O
S
T
S

7
5
4
2
5

2
0
7

3
8
6
0
4
.
0
5

0
.
5
1

0
7

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

7
5
4
2
5

2
0
7

4
0
6
5
9
.
0
0

0
.
5
4

S
P
A
C
E

7
5
4
2
5

2
0
7

1
9
6
6
.
4
5

0
.
0
3

E
Q
U
I
P
M
E
N
T

7
5
4
2
5

2
0
7

1
9
7
2
.
8
2

0
.
0
3

M
A
T
E
R
I
A
L
S

7
5
4
2
5

2
0
7

2
3
0
0
.
0
0

0
.
0
3

T
O
T
A
L

S
 
1
.
1
3

t
.
)

1
-



C
O
S
T

T
A
B
L
E
 
i
l
l

(
c
o
n
t
i
n
u
e
d
)

O
F
 
V
O
C
A
T
I
O
N
A
L
 
P
R
O
G
R
A
M
S
 
P
E
R
 
S
T
U
D
E
N
T
 
C
O
N
T
A
C
T
 
H
O
U
R

P
R
O
G
R
A
M

C
A
T
E
G
O
R
Y

O
R
 
C
O
U
R
S
E

C
O
S
T

C
A
T
E
G
O
R
Y

C
O
N
T
A
C
T
 
H
O
U
R
S

P
E
R
 
Y
E
A
R

N
O
.
 
O
F

S
T
U
D
E
N
T
S

T
O
T
A
L

C
O
S
T

U
N
I
T

C
O
S
T

H
O
M
E
 
E
C
O
N
O
M
I
C
S

I
N
D
I
R
E
C
T
 
C
O
S
T
S

4
2
8
0
5
0

1
7
3
7

2
0
5
8
5
3
.
3
0

0
.
4
8

0
9

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

4
2
8
0
5
0

1
7
3
7

1
7
3
7
7
1
.
3
0

0
.
4
1

S
P
A
C
E

4
2
8
0
5
0

1
7
3
7

8
5
7
9
.
1
7

0
.
0
2

E
Q
U
I
P
M
E
N
T

4
2
8
0
5
0

1
7
3
7

9
8
6
9
.
6
0

0
.
0
2

M
A
T
E
R
I
A
L
S

4
2
8
0
5
0

1
7
3
7

9
5
9
1
.
0
0

0
.
0
2

T
O
T
A
L

$
 
0
.
9
5

O
F
F
I
C
E
 
O
C
C
U
P
A
T
I
O
N
S

I
N
D
I
R
E
C
T
 
C
O
S
T
S

2
5
1
3
0
0

1
0
5
5

1
2
6
5
5
5
.
4
0

0
.
5
0

1
4

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

2
5
1
3
0
0

1
0
5
5

1
3
9
5
4
6
.
5
'
)

C
.
5
6

S
P
A
C
E

2
5
1
3
0
0

1
0
5
5

7
0
0
3
.
1
6

0
:
C
3

.
E
Q
U
I
P
M
E
N
T

2
5
1
3
0
0

1
0
5
5

1
5
1
1
4
.
9
6

0
,
'
.
.

M
A
T
E
R
I
A
L
S

2
5
1
3
0
0

1
0
5
5

7
2
0
0
.
0
'
7

T
O
T
A
L

S
 
1
.
1
8

T
E
C
H
N
I
C
A
L
 
E
D
U
C
A
T
I
O
N

.
-
,

'
I
N
D
I
R
E
C
T
 
C
O
S
T
S

2
9
2
2
5

1
0
3

1
6
8
7
0
.
9
0

0
.
5
8

1
6

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

2
9
2
2
5

1
0
3

1
8
7
9
0
.
0
0

0
.
6
4

S
P
A
C
E

2
9
2
2
5
,

1
0
3

2
9
2
4
.
3
9

0
.
1
0

E
Q
U
I
P
M
E
N
T

2
9
2
2
5

1
0
3

3
2
4
5
.
4
0

0
.
1
1

M
A
T
E
R
I
A
L
S

2
9
2
2
5

1
0
3

8
0
0
.
0
0

0
.
0
3

T
O
T
A
L

S
 
1
.
4
6



C
O
S
T
 
O
F

T
A
B
L
E
 
1
1
1
 
(
c
o
n
t
i
n
u
e
d
)

V
O
C
A
T
I
O
N
A
L
 
P
R
O
G
R
A
M
S
 
P
E
R
 
S
T
U
D
E
N
T
 
C
O
N
T
A
C
T
 
H
O
U
R

C
O
S
T

C
O
N
T
A
C
T
 
H
O
U
R
S

N
O
.
 
O
F

T
O
T
A
L

C
A
T
E
G
O
R
Y

P
E
R
 
Y
E
A
R

S
T
U
D
E
N
T
S

C
O
S
T

U
N
I
T

C
O
S
T

P
R
O
G
R
A
M

C
A
T
E
G
O
R
Y

O
R
 
C
O
U
R
S
E
-

B
O
D
Y
 
A
N
D
 
F
E
N
D
E
R

I
N
D
I
R
E
C
T
 
C
O
S
T
S

6
0
9
0
0

1
1
6

2
9
3
8
9
.
4
5

0
.
4
8

1
7
0
3
0
1

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

6
0
9
0
0

1
1
6

2
9
5
5
3
.
0
0

0
.
4
9

S
P
A
C
E

6
0
9
0
0

1
1
6

4
1
5
4
.
5
2

0
.
0
7

E
Q
U
I
P
M
E
N
T

6
0
9
0
0

1
1
6

3
9
2
2
.
2
6

0
.
0
6

M
A
T
E
R
I
A
L
S

6
0
9
0
0

1
1
6

1
3
0
5
.
0
0

0
.
0
2

T
O
T
A
L

$
 
1
.
1
2

M
E
C
H
A
N
I
C
S

I
N
D
I
R
E
C
T
 
-
C
O
S
T
S

1
2
4
9
5
0

2
3
8

5
6
9
3
9
.
8
2

0
.
4
6

1
7
0
3
0
2

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

1
2
4
9
5
0

2
3
8

6
7
4
4
3
.
7
5

0
.
5
4

S
P
A
C
E

1
2
4
9
5
0

2
3
8
.

8
8
5
0
.
6
4

0
.
0
7

E
Q
U
I
P
M
E
N
T

1
2
4
9
5
0

2
3
8

3
4
6
7
9
.
6
1

0
.
2
8

M
A
T
E
R
I
A
L
S

1
2
4
9
5
0

2
3
8

4
4
2
5
.
0
0

0
.
0
4

T
O
T
A
L

S
 
1
.
3
8

A
V
I
A
T
I
O
N
 
O
C
C
U
P
A
T
I
O
N
S

*
I
N
D
I
R
E
C
T
 
C
O
S
T
S

2
3
6
2
5

4
5

1
5
7
7
2
.
1
6

0
.
6
7

1
7
0
4
9
9

.
T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

2
3
6
2
5

4
5

1
0
1
3
8
.
0
0

0
.
4
3

S
P
A
C
E

2
3
6
2
5

4
5

1
4
3
0
.
2
4

0
.
0
6

E
Q
U
I
P
M
E
N
T

2
3
6
2
5

4
5

2
0
0
6
.
8
0

0
.
0
8

M
A
T
E
R
I
A
L
S

2
3
6
2
5

4
5

2
5
0
0
.
0
0

0
.
1
1

T
O
T
A
L

$
 
1
.
3
5

i
v
u
a



T
A
B
L
E
 
(
 
I
.
(

(
c
o
n
t
i
n
u
e
d
)

C
O
S
T
 
O
F
 
V
O
C
A
T
I
O
N
A
L
 
P
R
O
G
R
A
M
S
 
P
E
R
 
S
T
U
D
E
N
T
 
C
O
N
T
A
C
T
 
H
O
U
R

P
R
O
G
R
A
M

C
A
T
E
G
O
R
Y

O
R
 
C
O
U
R
S
C

C
O
M
M
E
R
C
I
A
L
 
A
R
T
 
O
C
C
U
P

1
7
0
7
9
9

,
-
-
-

C
A
R
P
E
N
T
R
Y

1
7
1
0
0
1

E
L
E
C
T
R
I
C
I
T
Y

1
7
1
0
0
2

C
r
2
.
2
T

C
A
T
E
G
O
R
Y

C
O
N
T
A
C
T
 
H
O
U
R
S

P
E
R
 
Y
E
A
R

N
O
.
 
O
F

S
T
U
D
E
N
T
S

T
O
T
A
L

C
O
S
T

U
N
I
T

C
O
S
T

I
N
D
I
R
E
C
T
 
C
O
S
T
S

4
3
4
0
0

1
0
2

2
3
5
4
0
.
5
2

0
.
5
4

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

4
3
4
0
0

1
0
2

1
9
0
4
2
.
0
0

0
.
4
4

S
P
A
C
E

4
3
4
0
0

1
0
2

1
1
0
1
.
1
1

0
.
0
3

E
Q
U
I
P
M
E
N
T

4
3
4
0
0

1
0
2

3
1
0
.
7
0

0
.
0
1

M
A
T
E
R
I
A
L
S
'

4
3
4
0
0

1
0
2

3
0
5
.
0
0

0
.
0
1

T
O
T
A
L

S
 
1
'
0
2

I
N
D
I
R
E
C
T
 
C
O
S
T
S

2
0
4
7
5
.

3
9

8
8
5
3
.
1
3

0
.
4
3

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

2
0
4
7
5

3
9

1
0
1
6
4
.
0
0

0
.
5
0

S
P
A
C
E

2
0
4
7
5

3
9

2
1
7
6
.
1
4

0
.
1
1

E
Q
U
I
P
M
E
N
T

2
0
4
7
5

3
9

1
9
7
2
.
3
0

0
.
1
0

M
A
T
E
R
I
A
L
S

2
0
4
7
5

3
9

6
8
8
.
0
0

0
.
0
3

T
O
T
A
L

$
'
1
.
1
7

I
N
D
I
R
E
C
T
 
C
O
S
T
S

2
0
4
7
5

3
9

8
8
5
3
.
1
3

0
.
4
3

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

2
0
4
7
5

3
9

1
0
9
7
3
.
0
0

0
.
5
4

.

S
P
A
C
E

2
0
4
7
5

3
9

5
4
5
.
8
3

0
.
0
3

E
Q
U
I
P
M
E
N
T

.
2
0
4
7
5

3
9

1
6
3
2
.
5
0

0
.
0
8

M
A
T
E
R
I
A
L
S

2
0
4
7
5

3
9

2
7
2
.
0
0

0
.
0
1

T
O
T
A
L

$
 
1
.
0
9

t
v



T
A
B
L
E
 
k
 
I
 
I

(
c
o
n
t
i
n
u
e
d
)

C
O
S
T
 
O
F
 
V
O
C
A
T
I
O
N
A
L
 
P
R
O
G
R
A
M
S

P
E
R
 
S
T
U
D
E
N
T
 
C
O
N
T
A
C
T
 
H
O
U
R

P
R
O
G
R
A
M

C
A
T
E
G
O
R
Y

O
R
 
C
O
U
R
S
E

C
O
S
T

C
A
T
E
G
O
R
Y

C
O
N
T
A
C
T
 
H
O
U
R
S

P
E
R
 
Y
E
A
R

N
O
.
 
O
F

S
T
U
D
E
N
T
S

T
O
T
A
L

C
O
S
T

U
N
I
T

C
O
S
T

M
A
S
O
N
R
Y

I
N
D
I
R
E
C
T
 
C
O
S
T
S

1
9
4
2
5

3
7

8
3
9
9
.
1
2

0
.
4
3

1
7
1
0
0
4

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

1
9
4
2
5

3
7

8
9
5
5
.
0
0

0
.
4
6

S
P
A
C
E

1
9
4
2
5

3
7

9
6
9
.
5
7

0
.
0
5

E
Q
U
I
P
M
E
N
T

1
9
4
2
5

3
7

3
7
5
.
0
0

0
.
0
2

M
A
T
E
R
I
A
L
S
.

1
9
4
2
5

3
7

3
1
9
.
0
0

0
.
0
2

T
O
T
A
L

S
 
0
.
9
8

D
R
A
F
T
I
N
G

I
N
D
I
R
E
C
T
 
C
O
S
T
S
'

9
1
3
5
0

1
7
4

4
4
0
0
5
.
3
8

0
.
4
8

1
7
1
3
0
0

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

9
1
3
5
0

1
7
4

4
1
6
2
8
.
3
0

0
.
4
6

S
P
A
C
E

9
1
3
5
0

1
7
4

2
3
7
1
.
5
0

0
.
0
3

E
Q
U
I
P
M
E
N
T

9
1
3
5
0

1
7
4

1
9
5
5
.
8
7

0
,
0
2

M
A
T
E
R
I
A
L
S

9
1
3
5
0

1
7
4

1
0
7
0
.
0
0

0
.
0
1

T
O
T
A
L

S
 
1
.
0
0

I
N
D
U
S
T
.

E
L
E
C
T
R
I
C
I
A
N

I
N
D
I
R
E
C
T
 
C
O
S
T
S

3
5
7
0
0

6
8

1
4
6
3
7
.
8
8

0
.
4
1

1
7
1
4
0
1

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

3
5
7
0
0

6
8

2
0
6
2
2
.
0
0

0
.
5
8

S
P
A
C
E

3
5
7
0
0

9
7
1
.
8
7

0
.
0
3

E
Q
U
I
P
M
E
N
T

.
3
5
7
0
0

6
8

5
9
5
2
.
2
0

0
.
1
7

M
A
T
E
R
I
A
L
S

3
5
7
0
0

6
8
'

1
4
0
0
.
0
0

0
.
0
4

T
O
T
A
L

S
 
1
.
2
2



T
A
B
L
E
 
I
i
i
 
(
c
o
n
t
i
n
u
e
d
)

C
O
S
T
 
O
F
 
V
O
C
A
T
I
O
N
A
L
 
P
R
O
G
R
A
M
S
 
P
E
R
 
S
T
U
D
E
N
T
 
C
O
N
T
A
C
T
 
H
O
U
R

P
R
O
G
R
A
M

C
A
T
E
G
O
R
Y

O
R
 
C
O
U
R
S
E

C
O
S
T

C
A
T
E
G
O
R
Y

C
O
N
T
A
C
T
 
H
O
U
R
S

P
E
R
 
Y
E
A
R

N
O
.
 
O
F

S
T
U
D
E
N
T
S

T
O
T
A
L

-

C
O
S
T

U
N
I
T

C
O
S
T

E
L
E
C
T
.
 
O
C
C
U
P
A
T
I
O
N
S

I
N
D
I
R
E
C
T
 
C
O
S
T
S

2
5
9
0
0

7
4

7
2
7
3
.
0
9

0
.
2
8

1
7
1
4
9
9

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

2
5
9
0
0

7
4

7
9
5
0
.
0
0

0
.
3
1

S
P
A
C
E

2
5
9
0
0

7
4

7
0
5
.
4
6

0
.
0
3

E
Q
U
I
P
M
E
N
T

2
5
9
0
0

7
4

3
1
0
.
0
0

0
.
0
1

M
A
T
E
R
I
A
L
S

2
5
9
0
0

7
4

3
0
0
.
0
0

0
.
0
1

T
O
T
A
L

S
 
0
.
6
4

R
A
D
I
O
/
T
E
L
E
V
I
S
I
O
N

I
N
D
I
R
E
C
T
.
 
C
O
S
T
S
.

6
3
0
0
0

1
2
0

2
5
8
5
8
.
5
5

0
.
4
1

1
7
1
5
0
3

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

6
3
0
0
0
.

1
2
0

4
0
8
8
4
.
3
0

0
.
6
5

.
S
P
A
C
E

6
3
0
0
0
-

1
2
0

3
3
2
5
.
5
9

0
.
0
5

E
Q
U
I
P
M
E
N
T

6
3
0
0
0

1
2
0

6
3
6
3
.
4
2

0
.
1
0

M
A
T
E
R
I
A
L
S

6
3
0
0
0

1
2
0

1
1
6
6
.
0
0

0
.
0
2

T
O
T
A
L

S
 
1
.
2
3

C
O
M
P
.
I
M
A
K
E
U
P
,
T
Y
P
E
S
E
T

I
N
D
I
R
E
C
T
 
C
O
S
T
S

1
2
6
0
0

2
4

5
4
4
8
.
0
7

0
.
4
3

1
7
1
9
0
1

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

1
2
6
0
0

2
4

1
0
9
7
3
.
0
0

0
.
8
7

S
P
A
C
E

1
2
6
0
0

2
4

4
8
5
.
1
4

0
.
0
4

E
Q
U
I
P
M
E
N
T

1
2
6
0
0

2
4

1
0
0
0
.
0
0

0
.
0
8

M
A
T
E
R
I
A
L
S

1
2
6
0
0

2
4

1
4
2
.
0
0

0
.
0
1

T
O
T
A
L

$
 
1
.
4
3

c
r



T
A
B
L
E
 
l
i
l
 
(
c
o
n
t
i
n
u
e
d
)

C
O
S
T
 
O
F
 
V
O
C
A
T
I
O
N
A
L
 
P
R
O
G
R
A
M
S
 
P
E
R
 
S
T
U
D
E
N
T
 
C
O
N
T
A
C
T
;
H
O
U
R

P
R
O
G
R
A
M

C
A
T
E
G
O
R
Y

O
R
 
C
O
U
R
S
E

C
O
S
T

C
A
T
E
G
O
R
Y

C
O
N
T
A
C
T
 
H
O
U
R
S

P
E
R
 
Y
E
A
R

N
O
.
 
O
F

S
T
U
D
E
N
T
S

T
O
T
A
L

C
O
S
T

U
N
I
T

C
O
S
T

P
R
I
N
T
I
N
G
 
P
R
E
S
S
 
O
C
C
U
P

I
N
D
I
R
E
C
T
 
C
O
S
T
S

1
2
0
7
5

2
3

5
2
2
1
.
0
7

0
.
4
3

1
7
1
9
0
2

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

1
2
0
7
5

2
3

1
2
0
7
4
.
0
0

1
.
0
0

S
P
A
C
E

1
2
0
7
5

2
3

4
8
5
.
5
0

0
.
0
4

E
Q
U
I
P
M
E
N
T

1
2
0
7
5

2
3

2
3
8
4
.
5
0

0
.
2
0

M
A
T
E
R
I
A
L
S

'
1
2
0
7
5

2
3

2
1
1
.
0
0

0
.
0
2

1
1

.
.

T
O
T
A
L

i
 
1
.
6
9

G
R
A
P
H
I
C
 
A
R
T
S
,
 
O
T
H
E
R

I
N
D
I
R
E
C
T
 
C
O
S
T
S

3
9
7
2
5

1
1
3

2
1
6
0
6
.
7
5

0
.
5
4

1
7
1
9
9
9

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

3
9
7
2
5

1
1
3

2
8
9
3
5
.
0
0

0
.
7
3

S
P
A
C
E

3
9
7
2
5

1
1
3

2
4
3
5
.
1
8

0
.
0
6

E
Q
U
I
P
M
E
N
T

3
9
7
2
5

1
1
3

6
3
6
1
.
4
5

0
.
1
6

M
A
T
E
R
I
A
L
S

3
9
7
2
5

1
1
3

3
3
0
0
.
0
0

0
.
0
8

T
O
T
A
L

$
 
1
.
5
8

M
A
C
H
I
N
E
 
S
H
O
P

I
N
D
I
R
E
C
T
 
C
O
S
T
S

8
9
2
5
0

1
7
0

4
3
3
3
9
.
0
3

0
.
4
9

1
7
2
3
0
2

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

8
9
2
5
0

1
7
0

4
1
1
4
9
.
0
0

0
.
4
6

S
P
A
C
E

8
9
2
5
0

1
7
0

4
8
4
6
.
2
8

0
.
0
5

E
Q
U
I
P
M
E
N
T

8
9
2
5
0

1
7
0

5
3
9
2
0
.
6
0

0
.
6
0

M
A
T
E
R
I
A
L
S

8
9
2
5
0

1
7
0

2
3
2
5
.
0
0

'

0
.
0
3

T
O
T
A
L

i
'
1
.
6
3



T
A
B
L
E
 
i
k
l
 
(
c
o
n
t
i
n
u
e
d
)

C
O
S
T
 
O
F
 
V
O
C
A
T
I
O
N
A
L
 
P
R
O
G
R
A
M
S
 
P
E
R
 
S
T
U
D
E
N
T
 
C
O
N
T
A
C
T
 
H
O
U
R

P
R
O
G
R
A
M

C
A
T
E
G
O
R
Y

.
O
R
 
C
O
U
R
S
E

C
O
S
T

C
A
T
E
G
O
R
Y

C
O
N
T
A
C
T
 
H
O
U
R
S

.
P
E
R
 
/
E
A
R

N
O
.
 
O
F

S
T
U
D
E
N
T
S

T
O
T
A
L

C
O
S
T

U
N
I
T

C
O
S
T

S
H
E
E
T
 
M
E
T
A
L

I
N
D
I
R
E
C
T
 
C
O
S
T
S

4
8
8
2
5

.

1
1
3

2
4
5
2
1
.
2
8

0
.
5
0

1
7
2
3
G
5

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

4
8
8
2
5

1
1
3

2
8
0
4
5
.
0
0

0
.
5
7

I
S
P
A
C
E

4
8
8
2
5

1
1
3
,

3
6
3
6
.
0
5

0
.
0
7

E
Q
U
I
P
M
E
N
T

4
8
8
2
5

1
1
3

7
2
1
5
.
8
0

0
.
1
5

M
A
T
E
R
I
A
L
S

4
8
8
2
5

1
1
3

1
5
8
2
.
0
0

0
.
0
3

T
O
T
A
L

$
 
1
.
3
3

W
E
L
D
I
N
G
 
A
N
D
 
C
U
T
T
I
N
G

I
N
D
I
R
E
C
T
 
C
O
S
T
S

7
8
7
5
0

1
5
0

3
4
5
8
0
.
6
8

0
.
4
4

1
7
2
3
0
6

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

7
8
7
5
0

1
5
0

3
8
5
9
6
.
8
0

0
.
4
9

S
P
A
C
E

7
8
7
5
0

1
5
0

4
9
6
8
.
5
2

0
.
0
6

E
Q
U
I
P
M
E
N
T

7
8
7
5
0

1
5
0

9
4
8
7
.
7
4

0
.
1
2

M
A
T
E
R
I
A
L
S

7
8
7
5
0

1
5
0

3
3
6
2
.
0
0

0
.
0
4

T
O
T
A
L

$
 
1
.
1
6

.

M
E
T
A
L
W
O
R
K
I
N
G
,
 
O
T
H
E
R

I
N
D
I
R
E
C
T
 
C
O
S
T
S

7
3
5
0

1
4

2
1
8
2
.
2
7

0
.
3
0

1
7
2
3
9
9

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

7
3
5
0

1
4

7
6
1
1
.
3
0

1
.
0
4

S
P
A
C
E

7
3
5
0

1
4

1
5
1
6
.
0
2

0
.
2
1

E
Q
U
I
P
M
E
N
T

.
7
3
5
0

.
1
4

5
9
7
8
.
5
7

0
.
8
1

M
A
T
E
R
I
A
L
S

7
3
5
0

1
4

4
0
0
.
0
0

0
.
0
5
.

T
O
T
A
L

$
 
2
.
4
1



.

T
A
B
L
E
 
I
I
I
 
(
c
o
n
t
i
n
u
e
d
)

C
O
S
T
 
O
F
 
V
O
C
A
T
I
O
N
A
L
 
P
R
O
G
R
A
M
S
 
P
E
R
 
S
T
U
D
E
N
T
 
C
O
N
T
A
C
T
 
H
O
U
R

P
R
O
G
R
A
M

C
A
T
E
G
O
R
Y

O
R
 
C
O
U
R
S
E

'

C
O
S
T

C
A
T
E
G
O
R
Y

C
O
N
T
A
C
T
 
H
O
U
R
S

P
E
R
 
Y
E
A
R

N
O
.
 
O
F

S
T
U
D
E
N
T
S

T
O
T
A
L

C
O
S
T

U
N
I
T

C
O
S
T

C
O
S
M
E
T
O
L
O
G
Y

I
N
D
I
R
E
C
T
 
C
O
S
T
S

1
2
9
6
7
5

2
4
7

6
1
2
6
5
.
9
4

0
.
4
7

1
7
2
6
0
2

:
T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

1
2
9
6
7
5

2
4
7

7
1
0
1
0
.
2
5

0
.
5
5

S
P
A
C
E

1
2
9
6
7
5

2
4
7

4
3
2
9
.
6
0

0
.
0
3

E
Q
U
I
P
M
E
N
T

1
2
9
6
7
5

2
4
7

8
0
8
0
.
2
2

0
.
0
6

M
A
T
E
R
I
A
L
S
'

1
2
9
6
7
5

2
4
7

3
5
1
7
.
0
0

0
.
0
3

T
O
T
A
L

$
 
1
.
1
4

Q
U
A
N
T
I
T
Y
 
F
O
O
D
 
O
C
C
U
P
.

I
N
D
I
R
E
C
T
 
C
O
S
T
S

4
2
7
0
0

9
7

2
3
0
0
3
.
8
4

0
.
5
4

1
7
2
9
9
9

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

4
2
7
0
0

9
7

3
5
1
8
7
.
3
9

0
.
8
2

S
P
A
C
E

4
2
7
0
0

9
7

2
4
2
3
.
5
3

0
.
0
6

E
Q
U
I
P
M
E
N
T

4
2
7
0
0

9
7

4
3
4
2
.
6
1

0
.
1
0

M
A
T
E
R
I
A
L
S

4
2
7
0
0

9
7

1
2
2
5
.
0
0

0
.
0
3

T
O
T
A
L

S
 
1
.
5
5

.

R
E
F
R
I
G
E
R
A
T
I
O
N

I
N
D
I
R
E
C
T
 
C
O
S
T
S

=
4
6
7
2
5

8
9

2
5
7
5
2
.
4
5

0
.
5
5

1
7
3
0
0
0

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

4
6
7
2
5

8
9

2
8
7
1
3
.
8
0

0
.
6
1

S
P
A
C
E

4
6
7
2
5

8
9

3
5
9
0
.
2
5

0
.
0
8

E
Q
U
I
P
M
E
N
T

.
4
6
7
2
5

8
9

2
5
6
3
.
9
6

0
.
0
5

M
A
T
E
R
I
A
L
S

4
6
7
2
5

8
9

3
6
8
7
.
0
0

0
.
0
8

T
O
T
A
L

$
 
1
.
3
8



T
A
B
L
E
 
1
1
1
 
(
c
o
n
t
i
n
u
e
d
)

C
O
S
T
 
O
F
 
V
O
C
A
T
I
O
N
A
L
 
P
R
O
G
R
A
M
S
 
P
E
R
 
S
T
U
D
E
N
T
 
C
O
N
T
A
C
T
 
H
O
U
R

P
R

O
G

R
A

M

C
A

T
E

G
O

R
Y

O
R

 C
O

U
R

S
E

C
O
S
T

C
A
T
E
G
O
R
Y

C
O
N
T
A
C
T
 
H
O
U
R
S

P
E
R
 
Y
E
A
R

N
O
.
 
O
F

S
T
U
D
E
N
T
S

T
O
T
A
L

C
O
S
T

U
N
I
T

C
O
S
T

S
M
A
L
L
 
E
N
G
I
N
E
 
R
E
P
A
I
R
.

I
N
D
I
R
E
C
T
 
C
O
S
T
S

2
4
1
5
0

6
9

6
7
8
1
.
6
6

0
.
2
8

1
7
3
1
0
0

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

2
4
1
5
0

6
9

9
1
1
0
.
0
0

0
.
3
8

S
P
A
C
E

2
4
1
5
0

6
9

7
0
5
.
4
6

0
.
0
3

E
Q
U
I
P
M
E
N
T

2
4
1
5
0

6
9

6
1
3
.
9
0

.
0
.
0
3

M
A
T
E
R
I
A
L
S

'
2
4
1
5
0

6
9

2
0
0
.
0
0

0
.
0
1

T
O
T
A
L

S
 
0
.
7
2

T
A
I
L
O
R
I
N
G

I
N
D
I
R
E
C
T
 
C
O
S
T
S

1
8
9
0
0

3
6

8
1
7
2
.
1
1

0
.
4
3

1
7
3
3
0
2

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

1
8
9
0
0

3
6

1
0
7
1
0
.
0
0

0
.
5
7

S
P
A
C
E

1
8
9
0
0

3
6

9
8
7
.
5
2

0
.
0
5

E
Q
U
I
P
M
E
N
T

1
8
9
0
0

3
6

6
5
4
.
5
0

0
.
0
3

M
A
T
E
R
I
A
L
S

1
8
9
0
0

3
6

3
4
1
.
0
0

0
.
0
2

T
O
T
A
L

S
 
1
.
1
0

S
H
O
E
 
R
E
P
A
I
R

I
N
D
I
R
E
C
T
 
C
O
S
T
S

9
9
7
5

1
9

4
3
1
3
.
0
6

0
.
4
3

1
7
3
4
0
2

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

9
9
7
5

1
9

8
7
0
1
.
0
0

0
.
8
7

S
P
A
C
E

9
9
7
5

1
9

5
2
2
.
8
5

0
.
0
5

E
Q
U
I
P
M
E
N
T

.
9
9
7
5

1
9

7
7
8
.
7
5

°
0
.
0
8

.
M
A
T
E
R
I
A
L
S

9
9
7
5

1
9

1
4
3
.
0
0

0
.
0
1

T
O
T
A
L

$
 
1
.
4
5

'



T
A
B
L
E
 
[
I
 
(
c
o
n
t
i
n
u
e
d
)

C
O
S
T
 
O
F
 
V
O
C
A
T
I
O
N
A
L
 
P
R
O
G
R
A
M
S
 
P
E
R
 
S
T
U
D
E
N
T

C
O
N
T
A
C
T
 
H
O
U
R

P
R
O
G
R
A
M

C
A
T
E
G
O
R
Y

O
R
 
C
O
U
R
S
E

C
O
S
T

C
A
T
E
G
O
R
Y

C
O
N
T
A
C
T
 
H
O
U
R
S

P
E
R
 
Y
E
A
R

N
O
.
 
O
F

S
T
U
D
E
N
T
S

T
O
T
A
L

C
O
S
T

U
N
I
T

C
O
S
T

M
I
L
L
W
O
R
K
,
 
C
A
B
I
N
E
T
M
A
K

I
N
D
I
R
E
C
T
 
C
O
S
T
S

1
2
0
7
5

2
3

3
5
8
5
.
1
6

0
.
3
0

1
7
3
6
0
1

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

1
2
0
7
5

2
3

1
1
5
7
1
.
7
3

0
.
9
6

S
P
A
C
E

1
2
0
7
5

2
3

2
3
4
7
.
3
9

0
.
1
9

E
Q
U
I
P
M
E
N
T

1
2
0
7
5

2
3

1
5
3
2
.
0
0

.
0
.
1
3

M
A
T
E
R
I
A
L
S

.
1
2
0
7
5

2
3

4
0
0
.
0
0

0
.
0
3

T
O
T
A
L

S
 
1
.
6
1

W
O
O
D
W
O
R
K
I
N
G
,
 
O
T
H
E
R

I
N
D
I
R
E
C
T
 
C
O
S
T
S

2
4
8
5
0

7
1

6
9
7
8
.
2
3

0
.
2
8

1
7
3
6
9
9

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

2
4
8
5
0

7
1

8
6
5
0
.
0
0

0
.
3
6

S
P
A
C
E

'

2
4
8
5
0

7
1

2
0
5
7
.
6
0

0
.
0
8

E
Q
U
I
P
M
E
N
T

2
4
8
5
0

7
1

2
0
0
.
0
0

0
.
0
1

M
A
T
E
R
I
A
L
S

2
4
8
5
0

7
1

5
4
4
.
0
0

0
.
0
2

T
O
T
A
L

S
 
0
.
7
5

T
R
A
D
E
 
E
 
I
N
D
U
S
 
O
C
C
U
P
.

'
I
N
D
I
R
E
C
T
 
C
O
S
T
S

8
1
2
0
0

2
5
2

3
9
2
6
4
.
8
4

0
.
4
8

1
7
9
9
0
0

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

8
1
2
0
0

2
5
2

3
3
7
1
2
.
0
0

0
.
4
2

S
P
A
C
E

8
1
2
0
0

2
5
2

2
3
1
8
.
0
4

0
.
0
3

E
Q
U
I
P
M
E
N
T

.
8
1
2
0
0

2
5
2

9
7
1
.
3
0

0
.
0
1

M
A
T
E
R
I
A
L
S

8
1
2
0
0

2
5
2

1
8
9
0
.
0
0

0
.
0
2

T
O
T
A
L

S
 
0
.
9
6



T
A
B
L
E
 
I
I
I
,
 
(
c
o
n
t
i
n
u
e
d
)

C
O
S
T
 
O
F
 
V
O
C
A
T
I
O
N
A
L
 
P
R
O
G
R
A
M
S

P
E
R
 
S
T
U
D
E
N
T
 
C
O
N
T
A
C
T
 
H
O
U
R

P
R
O
G
R
A
M

C
A
T
E
G
O
R
Y

'
 
O
R
 
C
O
U
R
S
E

C
O
S
T

C
O
N
T
A
C
T
.
 
H
O
U
R
S

N
O
.
 
O
F

T
O
T
A
L

U
N
I
T

C
A
T
E
G
O
R
Y

P
E
R
 
Y
E
A
R

S
T
U
D
E
N
T
S

C
O
S
T

C
O
S
T

S
P
E
C
I
A
L
 
P
R
O
G
R
A
M
S

I
N
D
I
R
E
C
T
 
C
O
S
T
S

1
8
2
7
0
0

6
9
6

6
5
8
3
9
.
3
8

0
.
3
6

9
9

T
E
A
C
H
E
R
 
S
A
L
A
R
I
E
S

1
8
2
7
0
0

6
8
6

1
1
9
8
6
9
.
1
0

0
.
6
6

S
P
A
C
E

1
8
2
7
0
0

6
8
6

4
2
4
2
.
3
9

0
.
0
2

E
Q
U
I
P
M
E
N
T

1
8
2
7
0
0

6
8
6

3
1
2
1
.
2
3

0
.
0
2

M
A
T
E
R
I
A
L
S

1
8
2
7
0
0

6
8
6

3
7
0
0
.
0
0

0
.
0
2

T
O
T
A
L

S
 
1
.
0
8



33

Teacher salaries were consistently found to make up the large part of

direct costs for the delivery of vocational-technical education courses.

In all but four instances salary costs exceeded the total of indirect costs

when related to specific courses and to program categories. Costs related

to teaching materials were found, with few exceptions, to be smallest of the

direct costs and seldom exceeded three cents.

Teaching space costs ranged from a high of 21 cents for Metalworking -Other,

to a low of two cents for Special Programs and Home Economics. Space costs

were found to relate directly to total direct costs and directly to total

costs. That is, the highest cost courses or program categories were found

to reflect the highest space costs.

Equipment costs followed a pattern similar to that found for space. The

range was broader, from one through 81, and related directly to high and low

cost totals.

Only five courses were found to have direct costs for space, equipment,

and materials that together exceeded 25 cents. It is also evident from the

data shown in this table that teachers' salaries plus indirect costs

constitute more than seventy percent of all delivery costs for vocational

courses and categories of vocational programs. Highest direct costs for

vocational course delivery by student contact hour were those identified

within the 17 category, Trade and Industrial Occupations (see Appendix B).

Cost Projections

Projections of expected program category and course costs over a five

year period are presented in Table IV. The data are a compilation of means of
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student contact hour costs which were derived from the sum of the

total direct and indirect costs in each category or course. These

means, compiled for the 1972-73 school year, are the base-line data

and were used to project category and course costs for five years.

2
Projected costs were derived by using an exponential curve formula

with a five percent inflation factor.

Information from Table IV can bl used by the educational

planner to predict the cost of a vocational-technical education

program category or course. In addition to the data found in the

table, the planner would need information which includes the number

of students to be served and the number of contact hours needed to

teach the course. If new space and equipment were needed, these

would add to the cost.

Another use for the data found in this table relates to

budgeting. If, for example, a vocational program includes a class

of Auto Body and Fender which costs $1.12 per student contact hour

in 1972-73 were expected to be operated next year for 20 students

for 1;0 contact hours, the total cost should be about 20 x 170 x

$1.18 for a total cost of $4,012 or about $200 per student (assuming

space and equipment are available).

2Projected cost = Ci(r+l)t

C. = Program cost from Table IV

r = 5 percent change for inflation
t = Time
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Program Costs Projected

The data collecced for the study were further organized to show program

cost projections by school. These projections are based on current and

maximum vocational student enrollments found within each school. Projections

were based on mean costs of total vocational-technical education programs in

each school and were designed to forecast costs for a period of five years.

Current costs were shown in Table V for 1972-73 and these costs were

also adjusted to show costs if each school's facility were used at capacity.

Reflection of a five percent inflation factor was recognized in the costs

shown for each year which followed.

Two obvious facts emerged from scrutiny of the data: (1) costs tend

to decrease as a school approaches maximum or capacity enrollments in total

programs; and (2) no real relationship exists between size of school and

breadth of program and level of cost. Cost relates more directly to program

category and specific courses. Some are high cost and some are low cost

courses regardless of where they are taught.

C

SUMMARY AND CONCLUSIONS

Summary

The six sample schools were geographically representative of the State

with Northside in Memphis in the southwest and Johnson City Vocational in

the northeast. The central and south central areas provided the location

of the other four schools: Warren County High, McGavock, Bradley and Kirkman

high schools. The schools were also representative of large and small schools
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and of schools in rural and urban settings. Most importantly the schools

offered vocational programs with the largest number of courses. Fifty-eight

different courses were tai:ght in 109 separate classes in these six schools.

Two of the classes were taught in five of the six schools and 32 different

classes were made available in only one school.

High costs per student contact hour were found to be associated with

both course and school. There was no evidence that size of school or

geographical location were important in determining the cost level. There

was an observed tendency for course costs in all schools to cluster towards

the low.

Direct costs, primarily teachers' salaries, were found to be the largest

factor in the cost breakdown. Other direct costs (those for space, equipment

and materials) were generally low because space and equipment costs were

inclusive only of a share of these costs depending upon the years of life

of each.

Mean costs, except in cases where a course was taught in only one school,

tempered both the highs and the lows and were probably more representative

because they were the result of all costs and all student hours. The influence

of single course costs, was partially reduced by developing means by program

category, i.e., Agriculture.

Projected costs were based on the means which were available for

courses, program categories and programs by school. It was apparent that

these projected costs could be used by planners and budget makers.
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Conclusions

The importance of this study relates to the data collected and organized

in the tables presented in the report. Comparisons which would make possible

conclusions relative to whether a course costs too much or not enough in a

given school would be difficult to make because needed standards have not yet

been established. However, some indicators were identified from this study

where it was shown that the same course was high cost in one school and

considerably lower in another, i.e., Stenography, Secretary Related Occupations,

Other (see Table I).

There is evidence that costs relate to program categories, courses and

course enrollments and not to school size, school location or program breadth.

It follows that costs of. programs are increased or reduced by the number of

high and low cost courses contained within each.

Indirect costs when taken together were found to represent a major

category of cost in all program categories and courses. If teacher salaries,

from direct costs, are added to indirect costs this total of these two cost

factors represents more than 70 percent of the student contact hour cost of

every program category and course.

The cost factors and projected costs found in the report of this study

can be useful as planning and budget making tools. If, for example, a new

Distributive Education course is needed; if space and equipment are available

to teach such a course and if it is anticipated that enrollments will be

comparably proportionate to enrollments in the given school for the base year

1:172-73; then, the cost Of initiating and operating such a course could be

appro,:tmated. The procedure would be as follows: multiply the number of
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contact hours needed to teach the course by the number of students to be

enrolled; multiply this result by the projected cost per student contact hour

for the year when the course was to be offered (see Table IV); the result

should be near the desired course cost. (Example - D.E. course "Y" requires

80 class contact hours; anticipated enrollment is 15; cost at initiation in

1975-76 is $1.28/student contact hour from Table IV; 80 x 15 x $1.28 = $1,436.

It should be recognized that the cost indicated above does not reflect

maximum enrollments, which would reduce it, or costs for space or equipment

except on a proportional share basis. In fact, only about .02 of the cost of

space and about .05 of the cost of equipment are a part of the $1.28 used.

The $1.28 cost does include the five percent per year inflation factor.

Extension of this study to include more or all secondary schools with

vocational-technical programs would make for more accurate and usable data.

These data are accurate and usable within the limitations and delimitations

of the study.

RECOMMENDATION

It is recommended that, because of the renewed interest by educators

and communities which has led to the growth in vocational-technical education

and because of the need for cost analysis data in making school district and

State level decisions, additional studies should be made using procedures

involved in this study. The additional studies needed and recommended are:

1. A study which extends this cost analysis concept to all secondary

school vocational-technical programs in the State of Tennessee.
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2. A study which applies this cost analysis concept to general,

academic and non-vocational programs in secondary schools in the

State of Tennessee.

3. A study which compares costs between and among programs: general,

academic, other non-vocational and vocational-technical programs.
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DIRECT COSTS

1. Teacher Salaries

Teacher's time in terms of annual salary. This salary is figured

on six periods a day for 175 days. The salary is divided by the product

of the number of students and the number of hours the course is taught

per year.

2. Equipment

The actual cost of the equipment in each program course or category

divided by the life span of that equipment. This quotient is then

divided by the product of the number of students and the number of hours

the course is taught per year.

3. Materials

Those sunplies and materials directly applicable to the particular

program course or category. The materials cost is divided by the product

of number of students and the number of hours per year the course is

taught.

4. Space

The area in square feet required to conduct a particular program

course or category divided by the total area of the school multiplied

by the total cost of the school. This product is then divided by the

product of the number of students and the number of hours the course

is taught per year.
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INDIRECT COSTS

Indirect costs are identified in twelve (12) basic categories.

Category 001. Board of Education

This topic consists of all expenditures incurred by the board of

education. Among these expenses are: (a) reimbursement to board

members; and (b) secretary to the board.

Category 002. Salaries

This category indicates all salary expenditures of both certified

and non-certified personnel (excluding teachers). It includes the

superintendent of schools, personnel assisting the superintendent and

administration, purchasing office, accounting personnel, clerks in

administration, other salaries for administration, consultant or

supervisor salaries, the specific building leVel principal's salaries,

specific school guidance personnel, materials clerks, audio visual

personnel, psychological personnel, TV instructional personnel, teacher

aides, attendant personnel, health services personnel, pupil transportation

personnel (including supervisors and bus drivers), mechanics and other

garage employees, operation of plr:LL engineers, custodial salary at a

specific school, salaries of maintenance of plant personnel (system wide),

salaries for food service personnel and substitute teachers, etc.

Category 003. lies and Materials for Administration

This category consists of all expenditures incurred relative to

supplies and materials utilized in the administration of the superintendent's

office, accounting personnel, data processing supplies, and other

expenditures for administratio7,.
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Category 004. Supplies and Materials for Instruction

This category consists of expenditures relative to the instructional

process both district level and specific school. The following categories

are included: other supplies for instruction, textbooks (if applicable

to vocational-technical education), school library and audio visual

materials, periodicals and newspapers, and other materials for instruction.

Category 005. Contracted Services

The expenditures in this category reflect the following: (a) all

travel expenses (for instructional personnel, administrative personnel,

attendance teachers, 11,.21th personnel, a'l supervisory travel, and other

supportive services); (b) transportation (busing); (c) trustees' commission.

Category 006. Supplies and Materials for Supportive Services

This category includes all supplies and materials relative to the

supportive services as listed: health, attendance, transportation,

operation of plant, maintenance of plant and food services.

Category ON. Operational Services of School Plant

The following items are considered in this category: electric

lights and power, telephone, heat, water and sewage.

Category 008. Maintenance of School Plant

This category consists of expenditures relative to: (a) grounds;

(b) buildings; (c) equipment.

Category 009. fixed Charges

This category reflects charges relative to retirement, social

security, insurance, judgements, workman's compensation, rental of

land and buildings and other fixed charges.
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Category 010, Debt Service.

This category includes principal on debt, interest on bonds,

principal on long-term notes, interest on debt, bank service charges,

and other debt service from current funds.

Category 011. Expenses Incurred by Replacement of Equipment (Capital Outlay)

This category includes expenditures relative to site acquisition,

site development, buildings, remodeling of buildings, renovation of

building, equipment for administration, equipment for instruction,

equipment for all supportive services, and other equipment.

Category 012. Other Expenses Incurred

The following items have been considered in this category: student

body activities, community services and clearing accounts.
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DISTRICT LEVEL

Personnel / Enrollment Data -- Building& Site/Cost and Size

I. Name of School:
(district)

II. Total Number of Teachers:

Elementary

Secondary

System Total

System Voc.-Tech. Ed. Teachers

Total Teachers
(specific school)

Voc.-Tech. Ed.
(specific school)

III. Total Student Enrollment: **

Elementary

Secondary

System Total

System wide Voc.-Tech. Ed. Enrollment

Total Enrollment
(specific school)

Voc.-Tech. Ed. Enrollment*
(specific school)

IV. Building and Site Cost, Size

A. Initial total cost of:

Central Office Building S

Central Office Site S

Building S

(specific school)
Site

58

(specific school)

B. Size of

Central Office Building (sq. ft.)

Central Office Site (acres)

Building (sq. ft.)

(specific school)

Site (acres)

(specific school)

V. Equipment: (not included in capital outlay)

Initial total cost of:

All Central Office Equipment (insurance).

Voc.-Tech. Equipment at Central Office. . . $

All Equipment
(specific school)

(non-classroom) (insurance)

*Can be obtained at building level (Form- BL. 02)

**Figures from November A11 1972



1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

BUILDING LEVEL DATA FORM: OPERATIONS

(school district)

Total number students enrolled in Voc.-Tech. Ed. (B.L.)

Total number teachers in Voc.-Tech. Ed. (B.L.)

Voc.-Tech. Ed, programs in operation (B.L.):

(school building)
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(Course) No. Teacher4 No. Pupils Time Span -FIR, Sq. Ft. Equip. Cost
L

! . I

3

i

5

i

,

.

3
.

.

.

.

t
.

5 .

5

1

.

)
.

)

1

2 .-..
3

4

5

6



Course School

TEtcaR'S SALARIES

60

WAIT 7 COURSE % TIME ANNUAL SALARY



Course

nuantit Vode I

School .

E QIEVENT COST (B. L.)
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Item Life Span Unit Cost Cost
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VOCATIONAL COST ANALYSIS BREAKOUT CHART

SCHOOL DISTRICT

SECTION I

ADMINISTRATION (2100) -- OPERATION OF PLANT (2600)
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ALTERED FORMAT FOR PREPARATION OF COMPUTER ANALYSIS

The original instrumentation used to collect data within the sample

schools was revised to expedite computer analysis. The revisions involved

three basic steps:

1. Preparation of a fact sheet which supplied information to the

computer programmer relative to student enrolhment figures

pertinent to the proration of expenditures as they were recorded

in the appropriate columns (district level, vocational education

district level, building level and vocational education building.

level).

The fact sheet further supplied expenditures relative to

building costs, site costs and equipment costs that were not

directly related to vocational-technical education but were

considered as system wide expenditures effecting the delivery cost

of vocational-technical education. At this point it should be

noted that the total-building costs (school and central offices)

were obtained and depreciated using a straight line formula based

on a 50 year life. The value and size of the central office site

and the site on which the selected sample school was located were

also collected.
3

All equipment costs were obtained from original purcha3e orders

when possible, or from estimates made by course instructors, program

3
The cost of the site was derived from estimates based on current market

value. The proportion o2 the site costs applicable to the delivery cost of
a vocational-technical course or category was derived by applying a six percent
interest rate to that market value.
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directors and business managers. The equipment was depreciated

using a straight line formula applied to the estimated life of the

equipment as provided by the course instructor. (No consideration

was given to the salvage value of equipment.)

2. The second modification of the original instrument was the

development of a program category and course breakout chart.

The utilization of this chart provided the programmer with all

pertinent data relative to direct costs per prog'iam category or

course. The course contact hours per year were derived by

multiplying 175 school days by the number of hours the course met

per day.

The square footage column indicates the amount of space

utilized in the delivery of a program course or cat gory. A

proportional share of the cost of this square footage was obtained

by establishing a cost per square foot. This cost per square foot

was then multiplied by the total number c,r snuar.., feet required

for the delivery of each program course or category.

3. The final format modification provided a consolidation of line

item budget expenditures into indirect category costs. To provide

useful data for computer analysis each line item expenditure was

assigned to one of twelve indirect cost categories. Further

interpretation of these expenditures is found in Appendix A.



(SCHOOL)

I. Total Student Enrollment:

Systein Total

System wide Voc.Tect" Ed. Enrollment

Total Enrollment
(specific school)

Voc.Tech. Ed. Enrollment
(school)

II. Building and Site: Cost,.Size

A. Initial total cost of:

Central Office Building

Central Office Site

Building
(specific school)

Site

86

B. Size of:
Central Office Building (sq. ft.)

Central Office Site (acres)

Building (sq. ft.)

(specific school)

Site (acres)

(specific school)

III. Equipment: (not included in capital outlay)

Initial total cost of:

All Central Office Equipment (insurance). . $

Voc.. -Tech. Equipment at Central Office .

All Equipment
(specific school)

(nonclassroom) (insurance)
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VOCATIONAL COST ANALYSIS BREAKOUT CHART

SCHOOL DISTRICT

SECTION I

ADMINISTRATION (2100) -- OPERATION OF PLANT (2600)
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